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To the His h wy 
Mighty Medic, 


CHARLES. 


By the Grace of God, 


Great Britain, . France, --"= 
Ireland, King, Oc. 


"FA 

@Eing filled with an admiracion of 
your Royal parts, and a declarato- 
ry Fame of the Virtues and Hero- 
ick Attions of your Fame-worthy 
Progenitors ; and thoſe tranſmitted unto 
Tou, by a ſucceflive, Lineal, and Hereditary 
right, ſo that that rare ConjunCGtion of Caſtor 
and Pollux, 1 mean Majeſtas & ONrtu & Arte, 


are both happily conjoyned in your moſt 
A 3 Sacred 


The Epiſile to the King. 


Sacred Perſonage. The curious ſurvey of the 
multirude of your Princely:-parts breed in me 
a number of defires,ſo that] have adventured 
to break the barren ſoyl ofmy poor portion ; 
that proſperous ſucceſs ſhould rather want 
to my endeavours, than diligent endeavours 
to my loyal determination. My ſubmiſſive 
allegiance to 7our Royal and: Heroick Vir. 
tues, have been an encouraging caule to de. 
fire Your Majeſties gracious Patronage of 
this little Zreatiſe of Gunners Art ; but how 
my unworthineſs may hope of your Good- 
neſs,l cannot find bur in the Notes of Your 
cranſcendent and gracious Diſpoficion. Thus 
in the loweſt humility of allegiance, I offer 
both my ſelf, and the imployment of my un- 
deſerving Service freely to your Highels 
acceptance, and to defire both ro be, and ap- 
pear to be, 


Towr Majeſttes bumbleſt and moſt 


devoted Servant, 


John Roberts. 
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TO THE RIGHT 
HONOURABLE, 


| MOUNTIOY,. 


Earl of Iewport, Lord 


eMonntjoy, Maſter of His 
| Majeſties Ordnance. 


Right Honourable , 
PR He favourable countenance and fur- 


thering Reſpeft which my Prede- 
ceſſors received of that renowned Ge- 
neral, and ever memorable and re- 
| markable Martialiſt, the Right Honourable the 
Earl of Devonſhire,of never dying Memory.,your 
Lordſhips late deceaſed Honour'd Father, toge- 
| ther with the Duty and Oblegiance, all thoſe of 
my Quality owe unto your Honour, by reaſon 
| of the Place and Dignity moſt deſervedly 
Tou are in, and called to; makes me of S0> 
crates Opinion, in acknowledging all my ut- 
moſt 


The Epiſtle. 


moft not able to reach the half height of your 
rob F avour: Wherefore Lbouring Ee the 
Bee, ſucking from the choiceft Flowers the beſt 
Honey I can gather, the night of reſt being come, 
Ibring it to #he Hive of your Rindacceptance,and 
ces, log it, as much labour beflowed about 
little, till diligent employment may more ampl 

increaſe it. Right Honourable,1 am logth wk 
troubleſome, efpecially where affable Gentleneſs 
out-paceth any merit in my Self : Therefore pre- 
ſenting your Lordſhip with this Treatiſe of 
Gunners Art,and my attendant Service,when it 
ſhall pleaſe your Honour to imploy me ; and 
praying dewoutly for the endleſs proſperity of 
ou, and yours, | humbly conclude, 


Your Honours, in all duty 
co be commanded, 


Fobn Roberts. 
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THE 
Compleat Canonier; 


And firſt, of principles of Ph;j- 
lſophy fit to be known. 


DIE L L motions or things moveable end in their 


SANE rcſt or repole, 
-=& Soall motions are made upon ſome quan- 
aSWss tity continually. ” 


Every ſimple body is cithcr bright and light, or cle 
! groſs, dark, and ponderous : and according to the vari- 
ety and diffcrences, it is alwayes naturally carricd ro- 
wards {ome one or orher part, 

The World hath heighth as upwards, or depth as 
downwards; and the depth dependeth upon the influ- 
ence of the height, 

All pure and rare Bodies aſcend,as the fire more than 
the air; bur the thick and groſs bodies deſcend, as the 
Earth more than the Water, | 

Nothing worketh naturally in that which is wholly 
| like, or wholly diflike,but in that which is contrary to ir, 
and more feeble. 

The form working is aided by the qualities, as the 
matter ſuffering, which ſuffererh by rhe quantity. 

, Nature is extremely curious as well of her perfeRion, 
s of her conſervation, and then when all things con- 
pire, 


B fs 


T he Compleat Canonier, 


As well the ation that cometh from the Agent, as 

the paſſion from the Patient hath proportion. 
ccident taketh his = —_— the Subje,and gocth 
not from one thing to another, 

Every Corporal thing repoſeth in its natural place, 
motion may be made any where within the Meous Orb, 
vature admitteth no Emprineſs, 

. | A bodyrarifying irs ſelf, the place thereof increaferh 
as the body increaferh. 
| The rcfiſtan.c of the moved, proportioned tothe mo- 
vcr, furthcreth the motion, # 
The longer the chaſe of a Picce, the louder the re- 


port. 
Alſo the force of the ſtroke dependerh on the ſwift- 
rc{s of the courle, 


A Table of the 4 Table of Cubes. 
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How to extraft the Square-root. 
Et down any number as. comes into your mind, as 
thus, 2 1 6 © 9. Then begin at your right hand,and. 
put a prick over the firſt figure, and then over the third, 
35 you {ce above done ; and ask what is the ſquare 
IQOt 


The Compleat Canoner. 

root of 2, which is as many figures as you l:;ave under 
your firlt prick, and you ſhall ind bur r. then pur char 
figure in the quotient, and ſubſtra@ that r. our of 2. fo 
remaineth 1, then double your quortent, and fer thar 
double under your ſecond figure, dividing rhe num- 
ber over by that double. Bur take heed you leave c- 
nough to rake the {quare of char fignre Jalt Icft in the 
quortent, and divideas afore ; then ſquare your third (i- 
gure in the quoricnt again, and ſubliract ir our of the re- 
maindcr, ſo have you done this ſum. LoGk how often 

ou have pricks, ſo often muit you double and mulriply 
quarely, and (ubſtra& alſo; ſo many figures alſo will 
there be in the quotient, as there are pricks, And con- 
{equently of any number whatſoever, 


To know the neareſt root of a number not ſquare. 


T* any fra&ion remain, by diligent obſervation of this, 
you may come as near as you would defire in any pra- 
Qick, to gueſs within leſs than ordinary is known, Set 
next your right hand after your ſum, either ewo, four, 
or ſix cyphers, the more, the lefſer your crror, and the 
nearcr by much ſhall you come unro the root, ovſerving 
the ſamac manner in working as you you did before, 
And now I will ſhew you by particular Queſtions in 
the art Military, how neceſlary ir is for any one inten- 
ding to be a complear martial man, to have good judge- 
ment in the exrraRion of the ſquare and cubick roots , 
andalſo inthe depth of Arichmerick, and. what excel- 
lency of knowledge is attained Qnto thereby, and how 
far thcy arc from being Souldiers, as arc ignorant there- 
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The Compleat Canonter, 
The firſt Queſiton. 
General having 3 great Armies, would caſt them 
into chree {quare bartails, but he knows not how 
many men he ſhall {ct in the front of cach bartail, 

The number of the 3 Armics are thcle, in the firſt 
thcre arc 5625, in the ſecond 9216, and in the third 
I5129. 

To dothis, you muſt cxtra@ the root of every Army 
ſeverally, ſo have you your dcftre. 

In the firſk you have 75. men ſquare, in the ſecond 96. 
men, and in the third 123. 

If you were commanded to make a ſquare batrail of 
all three Armies, add them firſt rogether, then extra 
thc {quare rootzand if any remainder be,you may imploy 
them where you plealc. 

The ſecond Queſiton, 
A King hath a great Army ina Vallcy, that in march- 
ing the front can be bur 18. men, and the flank 
44352- which hc is deſirous ro caft into a ſquare barrail, 

Mulriply the flank by the tronr, ſo have you the full 
number of the men : rhen cxtra@t the ſquare root thercof, 
{0 have you whar can be delired, 


The third Queſtton, 
Gencral hath 3 Armies in the Ficld,to the number 
of 28289.men,and none of theſe three apt tromake 
a {quare barre] ; the Serjeant Major is Commanded by 
his General to ſet them in three ſquare Bartels. 

Theſe are the 3 Numbers of the three ſeveral Ar- 
mics : In the firſt there are 20296, men: in the ſecond 
9493, and inthe third 8500. men. 

Mark this ſcriouſly, for it is not ordinary 3 you ſhall 
find more exquiſite W ork than you imagine, becaulc 
the queliion is more difficult. 

Firſt, 


The Compleat Canonter, 


Firſt, extra the ſeveral roots of the three Armics, 

Then rake the greateſt ſquares of all three numbers, 
19201, and hisexcels gs , together with his root, which 
iSIOqL, 

In the ſecond the greateſt ſquare is 9403, and hisex- 
cels 84, and his root 97. 

In the third, the greareſt ſquare is 8464, his exceſs 36, 
and his root 9 2.And thus have I tound the three cxcelles. 

Now for to end the three detaults or wants, 1 add one 
to each root, and multiply them {quarcly, and ſo of 102 
I find the Square to be 10404; and if 1 ſubſtra@ the firſt 
number,which tis 1029 6,0ut of it,there will remain 108 
for the firſt want, and thus do by the other two, ſo your 
exceſſes and wants will be as arc here {ct down in par- 


ticular, A B 
Exceſſes . 95 84 35 
Wants ics - Il I 49 - 


Here I compare the exceſles with the wants, to ſee if 
any rwo exceſles will make up the othcrs want, and 1 ſee 
by a light proof it will nor jultly ſerve, 

As for the wants, I do not compare them to the ex- 
ceſles, for every want is greater than the excels : rherc® - 
fore two wants far too great for one exceſs, 

Wherefore when this Rule faileth, rake the two wants 
of any rwo numbers, and add them firſt rogerher, then 
abate them from the chird number, and if the remainder 
be a ſquare number, you have gotten your deſire. 

As tor example,take the wants of the firſt and ſecond, 
which makes 219, and that'do I abate from the third 
number 85 00, and there remains 8281, which I ſce may 
be a ſquare number, an\4 g1 the root thercrt, 

Wherefore 1 ſay, that theſe three numbers following 
fhall be the roots of the ſquare barrcls, as here I have ſer 


them. 
The 


The C ompleat Caromer, 


The firſi battatl 10404, and 1s Front 102, 

The ſecond battail g604, ard his Front g8, 

The third battarl 8281, and bis Front g1, 

The ſum toral of all the 3 battails 2 $ 2 8 g. men, 
The four:b Queſtion, 
A General having 3 Armics in three ſcycral bat- 
tails, in the firit 4900 men, in the ſecond 2401, 
and in the third 2590. lo that the greatelt isas much as 
borh rhe other, except one man, and he is inforced to 
joyn all three batcails into one, bur is in doubt whe- 
ther he may have good and convenicnt gruund to en- 
camp them in form of bartail, Wherefore conſidering 
char all three batrails rogether are bur double to the grea- 
ecſt of the three alone : The Scrjzant Major detirin 
a mect ground tor his Army,ſo joyncd in ſquare barcail, 
is in doubt what ſquare of ground will ſerve his pur- 
poſe ; burſure he is,rhat ir mul be doublicto the ground, 
that the greateſt Army of the three did ule, and that was 
every way 210. foot : wheretore his demand is how 
many foot ſquare ſhall the (ide of that ground be, that 
-—_ ro the former ſquarc, whole root was 210 
oor. 


To couble Firſt, mulciply 210 by it ſelf, and (o have the juſt 


2 1QUATIC, 


plarof ground of 44100, foot; that mult 1 double, and 
tt will be 88 200, and our of this number ſha!lI ſeek (as 
before is raught,) the nigheſt ſquare root. For juſt 
ſquare fee ir 1s nor, by reaſon that after the even cy- 


phers, there followeth the figure 2, which is one of 


thoſe figures that cannot begin any ſquare number , 
cherefore ( as I ſaid above ) you mult ſcck the nearelt 
{quare root, which for brevities ſake, and becauſc I 
have ſufficiently already treared of, do leave it to 
your belt leifure topratiſe. Infinite more Queitions ten» 
ding tothis purpoſe, could I {ct down, but that _ 

WL: 
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The Compleat Canomer. © 


will not permit, or my intended little Volume contain, 
therefore I will proceed to ſhew you the extraRtion of 
the Cubick root, which will be much to the purpoſe and 
{ubjc& 1 am now to treat of, 

| How to extralt the Cubick root. 

Irſt, begin ac your right hand,and fer a prick over the 

firſt figure, then another over the fourth, ſo ave 
ewo hgures unprickt, and prick the third ſtill until) you 
have done thus, 7 9g 86 4 345. As many pricks as arc over 
the number, juſt ſo many higures wil there be in the 
quotient, 

1. Then ask what is the Cubick root of the firſt prick, 
and (er down thart in the quotient : and if it be ſo thar 
root doth not take all away of che number from the firſt 
prick, ſubſtrat as much as the root containerh, and ſer 
the remainder over head the figures which ſtood there 
before, being cancelled. 

2, Then triple your quotient,and chart triple you ſhall 
ſer under the next number towards your right hand, be- 
fore that prick which you did laſt end, 

3. Next, multiply that rriple by the ſame quorienr, 
and fer ir down under the firſt triple, and that nuwbcr 
ſhall be your Diviſor. 

4. Now mult you look our a quotient that may de- 
clare how often the diviſor is in the number over ir, 

5. This being done, you mult multiply the latt figure 
in the quotient by your diviſor, and {ct it under your di- 
viſor, with a line berween, 

6. Then multiply che laſt figure in the quotient by ir 
ſclf,and then in che triple,and (ct rhiat produRt below the 
former one figure more rowards your right hand. 

7. Laſtly, multiply the [a(t figure cuoically, and (cr 
that ſum alſo one ftgur< nearer the right hand : then 


add all thefe three mult1plications rogether ,. and ſub- 
itra& 


The Compleat Canomer, 


ſtra& ic out of the firſt and ſecond pricks; I mean, our 
of all chole figures um the ſecond prick : this donegri- 
ple all your Qyortent, and divide as before, and as you 
did by rhe firit and ſecond pricks after your diviſion, ſo 
do by the reſt, and you have obtained your deſire, Look 
upon this following Example, 

8 


Te find the neareſt Cubick 126463592 (29 
root and cubical, 6 
You muſt do it by addition 12 


of cyphers (as is ſpoken of be- 108 
fore in the ſquare-root) in 486 
ſuchſorr,that they muſt be al- 729 
wayes ternaries, as 3 or 60r 9 or 12, and then procced 
with the like order of work, as before. 
A Queſtion of doubling a Cube, 

F the (ide of a Cube be 3 foor, how many foot ſhall 
] the ſide of that Cube be, which muſt be double unto 
it? Firſt, find the quantity of that Cube that is pro- 
pounded, and then double that quantity ; laſtly, extra 
che Cubick root of that double number. 

As for Example, The Cube is 3, and therefore the 
whole Cube is 27, whoſe double is 54, and the Cubick 
root 1s 3 foot, and 200 and - of 2000 


Cute of 2 > 


a_ _ mac ico. © — "i - 


The Compleat Camonter, 9 
A Queſtion of two Cubes, 
Cube of braſs of four inthes ſquare, dorh weigh 
7 pound weight, what (ball a cube of braſs of nine 
inches weigh ? 

The proportion of their ſides are a5 4, which I muſt ſet 
down ewice, and multiply chem together as fraRions 
ſhould be, and (ſo it will be thus £4, that maketh *;2. 

Wherefore | multiply the weight of che Icfſer Cube, 
being 7, by 729, and ir makerh $5103, and that do I 
divide by $4 and ſo find | 79 $4, whereby I may know, 
that che weight of che great Cube is 79 pound, and 
near , of a pound, 


A Quaerſttonof a Gyn, 
A Gun of ſix inches daimeter, doth ſhoot a bullet of 
ewenty pound weightzwhar weight ſhall that buller 
be, thar ſerves for a Gun of 1 { inches tn diameter ? 

All Globes bear triple that proportion, that their diameter -*c'ic. 
does, Sointhis example, the proporrion of their dla- ;,,....c 
meters being as 14 t09,0ra57 to 3, I ſhall,triple it, more, as, 
and then have I the proportion of rhere globes; inal 

Wherefore I ſcrt the three fraftions thus, 3337s © 
and they make £43, that is 12 37, when you have 4i- 
vided the Numerator by the Denominator. And {0 is 
the proportion of the globes,as well in weight as in big- 
reſs, Thercforc I multiply 20,that isin the weight of the 
lefler, by the Numerator of the proportion, and divide 
it by the Denominator : and ſo ſhall I have 254%, for 
the weight of the greater buller, 

Another Queſtion of a bullet. 
Buller of lorn of ſeven inches diameter , weghed 
27 pound, what ſhall be the diamcetcr of thar buller 
that ſhall weigh 125 —_ ? 
'T 


IS 


The Compleat Canoner. 


I ſet down'>78 andI ſee the Cubick root of 125 is 5, 
and rhe like roor' of 27 is 33 which numbers 1 {cr in the 
room of the other thus, 5 which declare the proportion 
between the diameter of the rwo bullets ; the diameter 
of the leſſer 15 known to be 7, therefore 1 multiply that 
9 by 5, whereof cometh 35 ; that divided by 3, yicldeth 
in the quotient 11, 
The Proof hereef. 

Multiply both roots cubically, if rhcic roots be in pro- 
portion as their weights,then is your work true;elfe nor, 
As for exaqp'c, 7 mulripli'd cubically, makes 343, and 
1123, mulcipl''d alſo cubically, mekcs 428 3;. 

To multiply a fra&tion cubically, as 1 13+firſt, reduce 
it, and make ir 35 : that 35 multiply cubically, you 
have your delire, : 

How to turn a whole number into a fratien 
of the like denomination, 

Cppoſe 7 is the number you defire to turn into the 

like denomination, that + (as above) is of, multiply 
7 by 3, the denominator of the other fraQion, and it 
makerth 21*, that 2 1 multiply cubically , and it will be 
£225: Theſe few Rulesdiligently obſcrved, will much 
cnable an Artiſt ro perform many things belonging to 
this Subjc&, alſo much bencfit, experience, and delight, 
fhall any man reap, that hath judgment tory and pra- 
tile the ſecrets thereof, 


eA Queſiton of whole aumbers and fraittons, 
Faulcon of 2 inches 1m the diamercr ſhoots a bullet 
of 3 pound, what ſhall the Culveriog ſhor weigh, 
whoſc diameter is 5 inches ?. 
To anſwer. this and all ſuch queſtions that muſt be 
cubically multipli'd , you .muſt reduce cach buller 
; inc 
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into his proper fraftion, As for example, 25 maketh; *5 
andalſo 5 ; maketh *;, then I multiply cach numerator 
cubically, and I find che Cnbe of the lcfler ro be **=1 
and the Cube of the greater to be ***;, Then I ſcr down 
3, the diameter of the lefler fraction, like as before , 
thus, + which being wrought punQually by the Rule 
of Three in trations, you thall have for the weight ot 
the bigger bullet 20 pound, and almoſi 3. 


How you may Geometrically find out the Diameter of any 
bullet that weigbeth twice ſo much as a known bullet. 


Tir the true weight or diameter of the Icfſer bul- 
ler, whole weight you know,and {quare the ſame, 
as in the figure following: Then draw a line that may di- 
vide the [aid ſquare into two equal parts, inthe two 
polite angles, and thar line ſhall be the diameter of a 
bullet, twice the weight of the other 3 then divide that 
diametrical line in rwo equal parrs, ſetting one foot of 
your Compals in the centre, and with the other foot 
draw a Circle ; and that circumference will repreſent a 
buller, ewice as much in weight as the |cflcr. 


nn 


To prove it Arithmetically, 
He diameter of the lefſer bullet 1s 5 inches, the 
ſquare 25, the ſum double is 50, the ſquare-roor 
of 5c 15 7 and ſomewhat more, and {o much is the dia- 
meter of che greater buller. 
C 3 By 


The Compleat Canonter, 


By one Bullet to know the wetgbt of another, 
the Diameter gruen, 


Canon of ſeven inches ſhoors a bullerof 32 poung: 
A I demand what weight that bullet thall be of, thac 
is nine inches in the diameter ? 
Multiply the diameter of cach buller cubically, as 
7 times 7 15 49, and 7 time's 49 15 343; then gfimes g 
is 81, and 9g times$1 is 729 : thenby the Rule of three 
lay, If 343 give 32 pound, what (hall 72g give > Mul- 
tiply and Davide, and your quotient will be 68 ,$,, 


How by the weight of one Piece, to know the 
wetght of the other. 


Fa Minion of three inches bullet weigh 500 pound, 1 

demand how much a Canon of 8 inches bullee will 
weigh, that is able to receive his proportial charge to 
the Minion, The Cube of 3 is 27, the Cube of 8 is 5 12 : 
Now by the Rule of Proportion ſay, If 27 give 512, 
what ſhall 5 oo give? Multiply 5 12 by 500, and divide 
that produ@ by 27, and you will have in the quotient 
9481 33 the true an{wer to the queſtion, 

The Canon thercfore that (hall be able ro carry a 
proportional charge to the Minion, muſt have 9481 3? 
pounds of meta] : bur becauſe commonly thoſe greater 
forts of Ordnance are not fo maſſie of mctal as indeed 
they ought to be, the Gunncrs &bferve this for a gencral 
rule, that in all Picces of above 6 iriches in*bore, they 
abate 2 of rhcir ordinary charge. 


To krow how many ſhots of Powder will be tn a graud 
Barrel of powder, for any Picce, 
C \ppoſe a Culvering ſhcort 10 pound at ore ſhoot, 
how many times will a grand Barrcl of Powder 
ſcrve, 


—_ 
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The Compleat Canoxter. 
ſerve, the Barrel holding three hundred weight ? 


Example, 
Divide 300 by 10, the quotient is 30, your deſire, 
The Proof. 
Multiply 30 by 3o, or 30 by 10, gives 300, So may 
you know for all other ſorts of Ordnance whatſocver. 


By kniwing what Powder a Piece muſt have, to know 
bow much a Piece of anther bore will 
require; but, Cavc. 


oy ' Woe 

F a Minion of 3 inches the bullet, requires 3_ pound 

of powder for his charge, what powder will a Ca- 
non of 8 inches buller require ? 

Multiply 5 x 2, the Cube of 8, by 3, the charge of the 
Minion, and it maketh 15 36, which divided by 27, the 
Cube of 3, the Diameter of the ſaid Minions buller, ſo 
have yoA in the quotient 59 33 ſo many pound of pow- 
der is the due charge of your Canon : Bur by the Rule 
afore-ſaid, you find the Canon hath not his proportional 
metal, therefore you ought to abare 4 of the Powder, 
ſo will there remain 44 pounds, or near, for your Ca- 


nons charge. 
To find the Saperfictes of a Bullet. 


| Hh by a pair of Callibres find out the Diameter , 
which ſuppoſe ir be 7,. then muſt the circumference 
be near 22 ; but for ſpecdy.-work, and to avoid a tedious 
diſcourſe rhercof, being that no greater error enſverh 
thereby, take 22 : now multiply that number by 7, it 
produceth the ſuperficial content of. that Globe, Ball, 
Boul, or Buller, 
4 
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A Table __ the wetght of all Iron Bullets, in 


ze weight, 
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To find out bow many ſquare inches are cont ained in 
4 ſolrd content Th bullet, and corſequent ly, 
how mary pound weight. 


Here is a bullet, whoſe diameter is nine inches, how 
many ſquare inches are there in the ſolid content ? 


Multiply 


ww 
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Multiply the diameter g cubically, ariſcth 729, which 
multiply again by 1 1, makerh 8919 - hat divide by 21, 
yieldeth 38 inches and $ : ſo many inches are in a buller 
of 9 inches diameter. Now to know how many pound 
weight is contained in that global body, multiply thar 
quorient 381 3 by 4, and divide by 16, it will ſhew how 
many pounds of Iron that bullet weigheth : for an inch 
ſquare of caſt Iron, weigheth 4 ounces fere | 


To find out the true content of a Circle. 
TR the one half of his diameter, and mulriply ir 
in one half of the cireumference, and ir producerh 


the Area, or, ſquare the diameter, and multiply the 


produ@ by 11, and divide the reſult by 14, and it alſo 
ſheweth the conteng 


Arithmetically to find out the mean proportion 
*  * between two numbers, 
Ultiply both numbers one in another, and then 
M extra the ſquare-root, ſo have you the mcan 
proportional, 


þ 


bow 


Suppoſe the line given is 1 2, and rhe perpendicular 9 > 
now you muſt multiply 1 3-in it elf, and it makerh 144 ; 
- then 


I5 
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then multiply g in ir ſelf, and it makcth in produ& 8x ; 
then add both th&mulciplications together, and it mak- 
eth 225, Laſtly, extract the Square-roor, and ut leaverh 
15 ,the juſt length of the hypothenuſal ſought. 


Geometrically to find out the mean proportion 
| between two lines, 

'Xrend one of the lines to rhe number of inches he is 

in length, upon the end whereof ere& a prependicu- 
lar to the juſt length of your other ſuppoſed line : then 
that line which is the hypothenuſal ro them both, is the 
mean proportional. 

The Hypothemuſal and one ſide given, 
to find the other. 


Mi! each number in it ſelf”: then ſubſtra&t the 
lefler our of the greater,the Square-roor of the rc- 
mainder is the erue length of the third ſide, + 


Aruthmettacllyto know bow much of every fort of 
Metall 15 tn apiece of Ordhance, 


| Hs every hundred pound wight of Copper, to put 
in ren pound of Lattin and eight pound of Tin.I de- 
mand the quaimy of cach ſort of Metal in a Culvering 
of 5600 pound weight? : 
Note,thatI joynall of the ſeveral mixtures together, 
and they make 118 pound. which is my Diviſor : then] 
multiply the weighr of the Picce by cach mixture ſeve- 
rally, and there ariſeth of 106 of Copper 5 60c00 : the 
which ſum is to be divided by thc Diviſor 118, and the 
y_ is 4745 and {is parts, ſo much Copper is 
there in that Ordnance, and thus muſt ycu do to know 
how much-you have of the other two ſorts of Meral! 3 
" @ 
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To prove this,add all rhree quotients together,it chey 
make the ſum betore mentioned, it is right. 0 
The Lattin doth incoeporate, and cauleth the piece to 


be of a good colour, and the Tin doth ſtrengthen and 
bind theother mixtures together, 


To f1.d theſuperficial content of the hollow concars; y 
of a prece of Ordnance. 

Uppole the Diameter be 7. inches, and the Cilinder 
g I 2. foot, what is the content ſuperficial ? 

Reduce the Cilinder 1 2, foot into inches,makerh 144. 
which multiplyed by 3 2.the circumference of the muzzie 
ariſcth 3 168, the ſuperficial content of the metall com- 
paſſing the hollow Cllinder, 


To find the craſſitude, or ſolid content of the Ciliyder 
of any piece, | 
Irſt multiply one halt of the Diameter, in one halt 
the Circumterence, gr elſe ſquare the Diamerer,and 
multiply chat produdt by 1 1. and divide the reſult by 145 
the quoticnt will ſhew you the content : the which 
multiply in the length of the Cilinder, the produdt is 
your dclirc, | 
If you deſire how many foot in ſquare meaſure it con- 
tains, divide the number of inches in the ſolid content 
by the number of inches in a foot ſquare which arc 1728, 
your queſtion is reſolved, 


To meaſure any ſort of Timber, \ 


W ppole your Timber be 8.inches one way, and 6. in- 
ches another way, and youare cdefirous ro knowhow 

many inches in length will make a foor ſquare. 
Multiply 8. by 6. and it maketh 48. which number 
D divide 


18 7 be Compleat Cantnier. 
divide I 7 2 8. ( becaule there are ſo many inches in a 
Foor ſquare) and you ſhall have 36. inches in the quo- 
tient, fo many inches long will make & foor ſquare of 
Timber, Thus of all other cubically, 


A Table how to weigh a' great deal with 


few weights, 


theſe 4meights, Yg 


1 
One to 40, with Y3 
27 


You may — hs 
weigh any | Oneto 121, with p 
number of < theſe 5, weights. 27 
pounds from Þ 
1 


3 
| Oneto 364. with Jg 
theſe 6. weights, N27 
| 81 
| 243 


Thepounds to be weighed, are weighed withas ma- 
ny namelike weights, to be done cither double or three- 
told : ſometimes by adding one weight to another, and 
ſomerimes by taking away and ad ing to the contrary 
balance, 5 

, 


- 
— Pram 
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To meaſure any. ſort of board, glaſf, pavement, Oc, 


| Bhay multiply etic breadth by the Iengrh, as a board i; 
I7. inches one way, and 13g, inches another way, 
multiply x 36. by 17, and it maketh 2363. which divi- 
ded by hh in the puoticnr 26, foot and ,i2 
parts of a foor, Note that in flat meaſure there 1s bur 144. 
inches in a foot, but in ſquare meaſure 1728, 


To meaſure Land. 


Mn the breadth by che length ( if ſquare or 
4 long ſquare ) and divide the produRt by 160. be- 
cauſe there 1s 1 60. ſquare perches in an acre, fo ſhall 
you come to the Area, but if your ground be irregular, 
you mult caſt ir intotriangles ; and if ir be a right angled 
triangle, multiply half the perpendicular by the wholks: 
baſc,and divide it by x 60,bur if ix be an obtuſe triangle, 
lerfall a perpendicular from the obruſe angle to the bale, 
and multiply halt the length of that perpendicular by the 
whole baſe, and divide by 1 69. as before, you have the 
content. 

Allo if you havea piece of Land to ſetout, as ro know 
if it be 12, Perches in breadth, how many perches ir 
ſhould be in length, ſay by the backward rule of 3. it 4. 
gives 4. what (hall 12. give? multiply 4. by 40. makes 
160, which divide by 12. and it giveth 13. perches, and 
i ſoofallſuch like. | 


To me.ſure any irregular ſul ſtance whatſoever, as a 
Crown, Horſ-bead,or any Image, or com 
, caved piece, | 
T ae a veſic! that is very ſtanch, and 4. ſquarc, and 
put watcr into it, and when the water is ſcrled, 
| D2 mark 
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mark with your knife how high it riſeth in the Veſſel , 
and then put in your irregular form 'whatloever ir be, 
and mark with a knife again how high the water then 
bears, Or riſeth ; chentake our the irregular form again, 
and meaſure exatly the ſpace berwcen the marks, and 
multiply the breadth by the thickneſs, and obſcrve the 
length, and you have your deſire. 


How by knowing the weight of one Fathom of Rope, to 
know the werght of another. 


Cable of 10, inches compaſs weighing 16. pound 
every Farhom, how much will a Fathom of that 
Rope weigh that is r5. inches in the Diameter, and 
made of the ſame ſtuff > 
Multiply 15. the greater in ir{clf maketh 225, and 
that multiplyed by 16. the weight of a fathom of the 
lefler Rope, makerth 3600. which divided by 190,bcin 
the ſquare of the leſſer rope, leaverh in the quotient y; 
pound, the true content, 


By the compa 5 of any ſmall Rope, to find the Diameter 
and weight of ane, four, five, or ſix 
times as big, 


CUppole the ſmall Rope is 3. inches compals, and 
that it is required ro know the height of another 5, 
times that compaſs, multiply the number 3. ſquarely a- 
riſcth 9g. which multiply again by 5. maketh 45. then 
extract the ſquare root thercof, and you ſhall have 6. ; 
ſo much in Diameter is the greater; that done, you may 
as before find his weight and circumference, 


How 
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How to know what empty Cask will carry any ſort of 
Ordnanse over a River, 


T is thought ſufficient, 5. Tun of Cask will ſwim a 
Canon of 8. or 9000. weight, 4. Tun a Dimi-Ca- 
non, 3, Tun a Culvering, and two Tun a Saker, ac- 
counting all proviſions ro be made faſt thereunto, as 


planks and ropes. 


Hew Ly trowtag what powder a few Tieces ſpend, being 
ſeldome diſcharged,to know how much many of the 
ſame will ſpend being ofter diſcharged. 


F 4, Canons be twice diſcharged, and ſhoot 246. 

pound of powder, how much powder will ſerve 5. 
Canons, to (hoot cvcry one 6. (hot, work by the dou- 
ble rule of 3. and ſay, if four Canon ſhoot 240. pound, 
what ſhall 5. do ? and you ſhall find 300. thenſaya- 
gain, if 2, gives 300, what ſhall 6. give > multiply.and 
divide, and you ihall have in the quoricnt goo, 


To know bow much powder each Canon ſpent in the 
* former concluſion at a ſhot, 


Ulriply 4. the number of Guns firſt- propounded, 

by 2. the number of time they were diſcharged, 
ariſcth 8, by which divide 240, the quotient will be 30, 
which they ſpent at a time. 


The proportions between Bullets of Tron, Stone, 
and Lead. 
AM of Iron to the like Bullct of Marble,is in pro” 


portion as I 5.150 34. : 
A Bullet of Lead to the like of Iron, is in proportion 


as 28, to Ig, "41 
A 
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A Bullet of Lead to the like of Marble, is in propor- 
LON a$ 4.tO'1; i | 


By knowtng the Diemeter and weight of an Iron Bullet, 
to find the werght of a Bullet of Marble. 


Dmit an Iron Buller weigh 9. pound, of 4. inches 
high, what ſhall a Buller of Marble weigh of like 
Diameter ? 

He ſhall have ſuch proportion as 34.to 15 ; there- 
fore multiply g. by 15. the proportion of the Stone- 
bullet bearerh, and thene arilerh 1 3 5-which divided by 
34. the quoticnt is 3, pound,and F; parts of a pound. 
How to know Arithmetically where to place the Trnzions 

of anypiece of Ordnance, 


A Eaſure the lengrh of the bore of the piece from 
che Muzzle to the breech ; divide that meaſure by 
7. and multiply that ſum that cometh of the quotient 
by 3. the product will (hew you. how many inches the 
Trunions muſt fiand from on loweſt gart of rhe con- 
cavity of the picce. , | 
And further note, that the Trunions ought to be plaged 
as 3 of the circumference of the piece may be fre in 
that place where the Trunions are (ct. 


Hon much rope will male breeches ard tacklings 
for any prece. 


| I T is arule , though not obſerved by the vulgar, ycr 


by the molt experienced Sea-Gunners, that Icok how 
many foot your piece is in length, fo many fathom of 
rope mult there be wu one tackle for ordinary or extra- 
ordinary 


a. — a - 
a+ 
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ordinary pieces, and their breechings to be four times 


the length of the piece, with ſome over-plus for faſt- 


nun ar both ends, I have againſt Rormy tonl weather 


cauſed divers quoyners tO be bored twice through with 
an augor, and natled down upon the deck, the thicketk 
end cloſe as could be the fore erucks,of purpolc to hin- 


der ( what might be ) the ſtretching or-ftraining of the, 
breechings and tackle, that the -picce ſhould not. ahy © 


way [werve, But if your: piece -acaidentally break her 
racklings and breechings, you have no better way for 
the preſent to prevent danger, bur with cxpcdition to 
diſmount her. | 

Alſo 1 could wiſh the rammers and ſpunges made of 
{mall haſer, ſhould ( for laſting and for the better ſcrivce 
alſo ) be armed cloſe and hard with firong twiſted yarn 
from the rammers end quite ro the ſpunge, which would 
much ſtiften,and make it more uſetul and laſting ro ram 
both wad and bullet cloſe ro the powder, eſpecially be- 
ing done in time. 

I do adviſe all his Majeſtics Gunners of the Navic 
to take an eſpecial heed, and diligent care in the clefion 


and chooſing of rhe Yeoman of the powder-room, by, 
reaſon he is upon all occaſions to be amongſt rhe4miu- 


nicion : for by his negligence or diſhoneſty, infinite los 


F and danger: may accrew z therefore it is fit ſuch a man 


ſhould be firſt known to bea loyal ſubjeft, and one thar 


would perform the office with both care and diligence. 


before he be admitted the charge thercof. | 


793 
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Cornich,ring 


Trumion *#inge 


into go degrees, and into 1 2 points, and their minvree, 
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The Names if the > rg RI of a Prece 
of Oranance. 

Irſt, the uppermoſt part round aboutthe Piccenay 
Fc called the Superficics of her mcral ; the ſubſtance 
or whole maſs of mctall, the Body 3 the hollowncſs 
thereof, the Concave, Cilinder, or Soul : the whole 
length, the Chaſe : So much of her Bore as containeth 
her powder and ſhot, is the Chamber, or charged Cil- 
linder ; the remainder, hcr vacant Cillinder 3 the Spin- 
dals or Ears are called her Trunions ; and the ſpace be- 
eween them the gravity of her Centre; the pumel at her 
coyl, the Caſacabel, or her Deck : the little hole, the 
Touch-hole : all the mctall behind the Touch-hole, her 
Breech or Coy! ; the greateſt Ring ar her Touch-hole , 
her Baſe-Ring 3 the next Ring, or Circle, is the rein- 
forc'd Ring z the next to that, the Trunion-Ring : and 
the Circle fore-moſt, her Muzzlc-Ring : Laſtly, the 
Ring between the Trunians and Muzzlc-Ring, is called 
the Corniſh-Ring; and all the Rings,Circles, and Emi- 
nencics at her Muzzle, are called the Friez, as you may 
(ce in the Figure juſt againſt this matter, 


what Inſtruments are mo{t fit for a Gunner, 
e Calabre Compaſſes, height-board, inch fight- 
Rule, Gunners Scale,Gunners Quadram, divided 


with a Geometrical Square rotake Mountures, Levels , 
Heighths, Breadths, and Diftances : a pair of ſtreight- 
pointed Compaſſes, with a lirtle Braſs Level, Scales, 
and Weights, Primidg Irons, Moulds ro make Crofs- 
bar ſhort for Muskects, a fair Book for your Accomprs , 


anJ an Iron, with a Spring and a Tranſome to dilpart a 
E Picce 
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Fiece of Ordnance 3 let the Tranſome be to go up and 
down, according to the diameter and thicknels of any 
Pieces Ict the Tranſome be long enough to reach the 
Baſe-ring from the Touch-hole. This Inſtrument is very 
necceſſary,though nor commonly known. 


How to Load and Fire a Piece of Ordnante 
like an Artiſt, 


His all things firted, and in readineſs prepar'd 


for ſervice, firit, mark the wind, and be fureto lay 


your budge-barrel, and the reſt of your powder to wea- 
ther your Picce, then place your Lint-ſtock ro leawards, 
having clear'd the Touch-hole,ſpunge her well,ſtanding 
by the right ſide of the Gun, and when he draws our 
the ſpunge, ſtrike two or three blows upon the muzzle, 
to beat off the foulneſs of the ſpunge ; then his AF 
ſiſtant declining the budge-barrel aſide, he ſhall thruſt 
in the Ladle to fill it, ſtriking off the heaped powder, 
and giving a liztle ſhog, the better to ſertle the reſt in 
the Ladle ; ſo being filled and ſtriked, ftand by the ri 
fide of the Piece , To clear as he can from the muzzle ) 
and put in the Ladle to the bottom of the concave very 
ſtcddy, quite home to the touch-hole, and when it 1s 
arrived to the bottom of the bore, laying your right 
thumb upon the upper parr of the Ladle-ſftaff, turn 
the ſtaff, uncill your chumb be quite under it, and give 
a ſhake or rwoto free the Powder from the Ladle,bear- 
ting him up, that none may come out again : Then put 
the powder home ſoftly withthe Rammer, after which, 
pur ina good wad, and thruſt it home to the powder , 
giving three Or four hard trokes, which will gather the 
catter'd powdcr together, that it may fire the berter,the 
Athſtant having a thumb upon the Touch-hole w_— 


The Compleat C anonter, 


while, then put in the ſhor, which with a Rammer he 
muſt pur ſottly home, and afterwards another wad , 
and then give wwo or three good ftrokes with the Ram- 
mer more, to ſettle all cloſe rogerher, that chere may be 
no vacuity berween powdcr, firſt wad, bullet, or laſt 
wad : This done , place your Budge-barrel again to 
wind-wards, and be ſure to weather your Piece in the 
fireing, to prevent all danger. Laſtly, have ſpecial care 
in direRing her to the mark, and in priming her, ler the 
powder come from the Touch-hole to the Baſe-ring, ſo 
may you fire there ſafely, without _ of the fire of 
the Touch-hole to force your Lint-ſtock out of your 
hand, provided you draw back your hand in the fireing, 
your leg ſtanding forwards ; and{o doing,the Piece will 
be Eoden and Fir'd Gunner-like, Some uſe to prime 
before the Touch-hole forwards two or three inches , 
and fire therc; for the bigger the Touch-hole is, che 
more care mult be rakenin priming, and eſpecially *in 
fireing. 


what Powder 1s allowed for Proof, and what 
for Afton for each Piece. 


| Bs I will begin with the biggeſt Pieces, as with all 
forts of Canons, for proof # and for ſervice 5, of 
the weight of her Iron ſhort. For the Culverings, the 
whole weight of their ſhot for proof, and for ation? , 
and for the Sakcr and Faulcon © , and for leſſer Pieces, 
the whole weighe in ation , until they grow hor ; for 
then muſt abatement be made with diſcretion 3 Bur in 
prook, the Jefſer picces ſhould have once, and } of the 
powder that the Bullet weigherh. : 


E 2 If 
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 #f weights, Scales,and Ladles be wanting how many 
Diameters of a Bullet will make a reaſonable 
charge in Powder for any Petce named, 


Or the Canons 2 z for Culverings 3 , and for the 
þ Saker 3 © tor the Ifler Pieces, 4 Daimerers of rhe 
Cilindcr, For 3 Daimeters makes 3, and 3 3 makes 3 
and four Diameters and a halt makcs che whole weight 
of a caſt Iron ſhor, it being corn powder, which length 
will alſo ſcrve tor Cartredges tor the like Picces, 


How Moulc's, Formes and Cartredges are to be 

made for any.ſort of Ordnance. 

Arrredges arc made of Canvas, or paper: Royal; 
her prepared, take the heighth of the bore of the 
P.tce, without the vent of the ſhot, and cur the clothor 
paper of the breadth of three ſuch heighths, and for rhe 
Caron in length three daimeters, for the Culvering, 
four daimercrs, for the Saker, Faulcon, &c, of the 
height of their powder bores, and leaving in the midit, 
at the top or bottom, one other ſuch height, ro make a 
bottom for the Cartredge, cutting each 11de ſomewhat 
large for the ſewing and glewing them together, having 
a duc rpc tor the augmenting or diminuthing of your 
powder, according to the gcodneſs or badnels of the 
powdcr, and to the extraordinary over heating of your 
Piece, Having reſolv'd for what fort of Ordnance your 
Carterdgcs are to {erve, you are accordingly to have a 
Formcr uf wood, turned to the height of che ſhot, and a 
convenient length longer than the Cartredge is to be : 
and betorc you palte your paper on the Former, firſt tal- 
bw him, ſowilthe papcr flip off wichour ſtaying or 

ecaring, 
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rearing. It you dcal with tap:r-borcd Guns , your 
Formers mult be made accordingly tapred, If yow make 
ur Cartredges of, Canvas, balt a diameter more is al- 
owed for the Scames, bur if of Paper z or 4 of an inch 
ovcr-plus tor the paſting, will ſerve being lapt once 
about the former, having a bottom firſt firted upon the 
end of che former, -which muſt. be hard and clote paſted 
co-the lower (wes of the Cartredge z and then the bory 
rom paſted allo down hard rqund about : then dry them 
well bctore you fill them, and mark cvery one wich Inck 
or Black-lcad, how high chey ought to be filledgand Ie 
lome want of their weight againlt times they arc ovcr- 

hot, otherwile great danger may cnluc. 


To make Ladles, Rammers,and Spunges for all ſorts 
of Ordnance. 


out,and allo make up and finiſh all mancr of Ladles, 
punges and Rammers, and-ro dire. others how they 
ſhould and ought to be ſeverally fortifi'd, made and d:- 
ſtinguiſhed,as followeth, 
For double fortih'd Canons to charge them with wwo 


TI: is fit every Gunner ſhould know how to trace, cur 
S 


Ladle-fulls, they are to be two diametersand a half ot - 


their (hor in length from the head of the Ladle-ſtaft, 
which (ball be one diameter more of plate, which mult 
go a bquit the {aid head, The braſs-plare muſt be in 
breadth wwo diameters unto the faid head, where cacti 
ſide mult have half a diamergr more tg inclole the bcasl 
of the Ladle-ſtaff; within the place. | 

The Button or Head of the Ladle-ſtaff muſt be. one 
drameter, and of ſuch height or thickneſs, that ir, toge- 
ther with the Brals-plate, may be cqualeo the height of 
whe thor { due vent abatcd. ) Lor Spungestheig bemon.s 


UT. 
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or heads are to be made of ſoft faſt wood, as Aﬀpe, 
Birch, Willow, or ſuch likez and ro be one diameter , 
and * in length, and not above ? of the ſhots height. 
The reſt being covered with raw ſheep skins wool, and 
nailed on with copper nails, fo that together they may 
fill the concave of che Piece, 

The- Butron or Head of the Rammer muſt be turned 
of hard wood, in length one diameter, and 4 of ſuch 
height and thickne(s, that it may firly enter into the 
Piece, the ſhors vent allowed : Ir were the better for 
faſhion and ſtrength, it chat * nexr the ſtaff were hand- 
ſomely rurned with abatement, and a Ferril or circle of 
Bra(s fitted thereon to ſave the head from ckaving,when 
as with force we ſhall ram the ſhot home, Alltheſe 
Heads and Buttons muſt be pierced © with a hole for the 
ſtaff, an inch or more, whereinto the ſtaff mult be faſt- 
ned, let the ſtaff be one foorlonger-chan the concave of 
the Gun, 

'For the ordinary Canons, *the Ladles muſt be'of the 
ſame breadth, bur muſt not ſurpaſs rwodiameters of the 
ſhot in length. And for the lefſcened Canons, two dia- 
meters onely ro load at twice,all according tothe faſhion 
and breadrh as before. 

The  Ladles' for Culverings 'and Demj-culverings , 
have four diamcrers of there proper ſhor'in lengrh, and 
ewoO in breadth, 

The Sakers, Falcons, and Faulconers, which may at 
one Ladle:full be loaden, may have their diameters of 
ſeven diameters and a half of their ſhor in ſengrh,beſides 
that coverture of the-head of the Raff, and of -breadth 
ewo3z as all the reſt have. 

For Periors, which uſually have Chambers with Or- 
loes 2 and 2 lefs in bore than their Chaſe containcth , to 
chem three times the diameters of their Chambers may 
be allow'd for the length of their Ladles, How 


% 
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The Compleat Canonier, 
How to make 8 Ladle for 8 Chambred bored Prece. 


þ "hae Compaſſes opened to the juſt diameter of 

your Chamber within a part of an inch thereof, 
divide that meaſure jult in rwo equal parts, then ſer your 
compaſles ro one of them, and with the one foor fixed 
on a paper or ſmooth board, draw with the other foor 
acircle, the diameter whercot will be Juſt a quarter of an 
inch ſhorter chan the diamerer of the Chamber-bore, by 
the circumference whereof you may find ou the breadth 
of the plare of a Ladle that is fit for ſucha Chamber- 
bored Canon, by the Rule aforc ſet down how to find 
the true breadth of the plate of any Ladle for any other 
Piece, in taking thethree fift parrs of the circumfercnce 
chereof, the length ought ro be twice the diameter, and 
2 parts ro hold artwo times the juſt quantity of corn- 
powder. . 


Example, 


The diameter of the Circle drawn for any Canon, 
whoſe Chamber-bore is 7 inchcs, containerh.s 4 the 
circumference whereof is near 2 1 inches 5 and + parts 
thereof 13-4 and ſo much awghr thar Ladle ro be in 


\ breadth, and inlength 18 in the 3 parrs. By this Rule 


you may make a Ladle for any Tapred Piece, 

Take this for a yon Obſervation, that a Ladle 9g 
bales in length, and 2 bales m breadth, will near con- 
tain the juſt weight in powder that the Iron ſhot for 
any Picce weigheth, 
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How to fad the height of the Chamber and how to find 
the thickneſs of Metall round about the Chamber 
of any tapred Piece, 

Te a tireigih piece of wyre, and bow the end 

thereof in the botrom, ſo as ir may go through che 
touch-hole, then pur it rothe bottom ot the bore in at 
the rauch-hole, and with any thing mark the wyrc upon 
rhe upper part of the Metall, then meaſure by your Rule 
how long the wyrc'is from the ſtroke to the end 5 Then 
put in the ſame wyre again, and pur it up, ſo as the 
bowed cnd may reſt within the Cilinder, and make an- 
other mark on the {aid wyre hard by the upper part of 
the metall, round about the Chamber, rhe which abared 
from the firſt ſtroke to the lowelt end, the remainder is 
the Diameter of the Chamber bore in that place, This 
ncedeth no Example. 


To know whether the Carriage of your Piece Le truly 
bor'd,and bow to make them for any Piece, 

Eaſure the lengrh of the Cilinder of your Gun, 

the planks of your Carriage ought to be once and 
a half chat length. Alſo meaſure the Diameter and the 
planks at the fore-end ſhould be in depth four times the 
Diameter, and at the end gext the ground rwo times ; 
the Diameter,and in thickneſs once the Diameter, 


Haw you may find whether a Piece have ary flans 
cracks, or bonyecombs, 


A Feer you have clear'd her,put a uſual ſcarcher made 
of two or three ſprings, with points, like great 
pin-heads bending our-wards , which being bended 
xogether with your hand, until ir will entcr toro the 

Piecc, 
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The Compleat Canorer, 

Piece, and put up to the trouch-hole, or bottom of the 
Cilinder, rurning it round in putting it in, ang pulling 
ir our of the Chace, and if any how.Eombe be there- 
in, it will tick with the points therein, Alſo in a Sun- 
ſhine day wich a Looking-glaſs, the Sun-beams may 
be refle&ed into the Chaceſo char the flaws, cracks, and 
hony-combs may be diſcerned, Bur if the Sun ſhine nor, 
a wax-candle pur upon a halt-pike will alſo ſhew them : 
If noflaws be tound, procecd to her proof, bur if any be 
thcreingthe Piece is indeed very dangerous, both in firing, 
and loading z and if ir can poſſibly be prevented, not to 
be uſcd ar all, bur with great care and good reſpett firit 
had in hcr proot. 


The allowance for Vert, comparing the heighth of the ſhot 
with the betghth of the bore of the Piece aſſigned. 
M Any Gunners hold,that a quarter of an inch ſpace 
berween the Bore and the Buller is vent ſuitable 
for all Ordnance, and not too much, nor too little. Bur 
others maintain £5 part of the Diameter of a Pieces Ci- 
linder is more proper and correſpondent for all ſorts of 

Pieces whatſocvcr ; rake which you pleaſe, 


To diſpart 4 Ptece of Ordnance. 

& (2 diſpart a Picce, is to bring the metal art Muz- 
zle cqual with che metal at the Balc-ring : In true 
founded Ordnance, the half of 'the Diameter of the 
Cilinder is her diſpart : alſo you may pur a priming 
Iron (ſucha one as | ſpake of before, witha Spring and 
Tranſom ) into the Touch-hole, to the bottom of rhe 
concave there, and putting down the Tranſom hard 
upon the ſuperficies of rhe mcral of che Paſc-ring , 
which reſting there , apply the Inſtrument to the 


Muzzlc, and place him _ the lowcrmoſt edge : 
F the. 


of 
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the concave perpendicular, and raife your difpart.from 
ehe MuzMe-ring gp high as rhe Tranfom , fo you have 
laid the metal art the Muzzle ina Horizontal line with 
the metal ar the Baſe-ring. Bur for niceneſs I would 
make another diſpart upon the Trunions, which may be 
thus done. Lay a piece of ſoft wax upon the Trumons, 
4nd lcr one raifc it in heighth, I mean, make it longer or 
ſhorter, untill char the meral at the ropot the Baſc-ring, 
the wax between the Trunions, and the Diſparr on the 
Muzzle-ring, be all three of a preciſe heighth, and in an 
cqual ſtraight line direct, 
If I were to fire a piece of Ordnance at a mark, to 
ain credit indeed thereby, I would have a twine filk 
read that ſhould rouch both the rops of the Diſparts , 
and come to the upper part of the Bafe-ring upon the 
midft thereof, by which thread I would dire my Ord- 
nance to the mark many degrees better, X 
I could wiſh that rhe Difpares ſhould be skrew'd into 
the Muzzle-ring of rhe Pieces, thar it might be uſed ro 
that purpoſe, and had alwayes im readineſs belonging 
tothe ſame Gun, and upoa any occaſion taken our at 
pleaſure, 
Azinche Alſo I could adviſe the Sea-gunners upon ſome occa- 
Veyzzet fions ro uſe Difparts berween the Trunions of their 
1aſt Spring Pieces, made of a juſt heighth of purpoſe ro ſerve there : 
ons letthemberyed abour rhe Picce with a rwine, becauſe 
ouch, Elle at every ſhot they will be ro ſcek, when upon the. 
Where wefndden they ſhould uſe them 3 which I can by good ex- 
E-ht, be. PErience ſpeak, they will mnch avail, and ſtand you in 
ng a ſinz'egreat ſtead, I could expreſs divers other wayes todif- 
5p, wikpart a Piece, but thefe being (uſficient, I hold ir needleſs 
men  * to ſpend time, and fill this lictle treatiſe with unnecefla- 
War. ry InſtruQgion*, 


To 
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The Geometrical finding the Datmetey for the 
werght of any ſhot aſſigned. 

Uppole your thor be one, two, or three pound 
ight ot metal or one afligaed,it of one pound di- 
vide the Diameter into 4 parts, and fiveſuch parrs will 
make rhe Daimeter of a (hor of the ſaid metall or tone, 

chat (halbweigh juſtewo d. | 
Divide the Daimeter of aſhor weigherh juſt #pound 
in 7. equal parts, and 8. ſuch parts will make a Daime- 
eer of a ſhot of 3. pound. And divide the Diamercr of a 
ſhor of 3. pound into 10, equal parts, and x 1. ſuch parrs 

maketh a ſhot of 4. 

Divide the Diameter of a ſhor of 4, pound into 13. 
parts, 14. ſuch parts will make a Diameter for a ſhor 


And {o dividing each next Diameter into 3, parts 
equal more than the nexe leſſer was divided into 5 and it 
will with one part added from a Diameter of a ſhort,thar 
will weigh juſt one pound more : Soyou may proceed 
infinitely increaſing, or decrealing, by taking one part 
leſs than it is appointed to be divided into. 


To terttate 4 Ptece of Ordyance, 


Here are three differences in Fortification of each 

ſort of Ordnance, be they of Canons, or Culvc- 

rings ; for they are either ordinary fortified, leflened, or 
double fortified, as legitimate Pieces, baſtard Pieces, or 
extraordinary Pieces, For the Canon double fortified, 
hath fu'ly one Diameter in thickneſs of mcral ar her 
Touch-hole, and &4 at her Tranions, and Z at her 
Muzzle. And the leſſened Canons have at their | ouch- 


hole bur 2 and at the Trunions 5 andat the Muzzle ; 
F 2 whereas 
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whereas the ordinary fortified Cangns have # ax 
che Touch-hole, and + at the Txunien, and + ac the 
Muzzle. Now all the double fortified Culverings,ang 
all Ieffer Pieces in that kind, have one Diameter, and + 
at the Touch-hole, and #2 at che Trunions, and Z ar the 
Muzzle. And the ordinary fortified Culvcrings are 
tortified every way like the double toruufied Canons, And 
the leflcncd Culverings, hike the ordinary forgticd Ca- 
nons 1m all points. 


The difference between the common legitimate Pieces, aud 
the baſtard Fieces, andexirgordinary. 


Ommon or legitimate Pieces are ſuch Ordnance, 
(CC as have a due length of their Chales, proportioned 
according to the heighth of their proper bores, Baſtard 
Pieces are ſuch as have ſhorter Chaſes than the pro. 
portion of their bore doth require. And extraordinary 
Pieces are ſuch Ordnance, as have longer Chaſes than 
the propartion of the bore alloweth : And theſe are cal- 
led Baſtard Culverings, and extraordinary Culverings, 
ſo likewiſe of Saker and Faulcon, 


To cool a Piece of Ordnance, when ſbe is grown 
bot with over-much firetng, 


' F you cannot have time to reſt her, becauſe the Ser- 
Vice is hot, as it was with us at Bergen, in that calc 
(he mult be cooled with ſpunges wet in lee and water, 
or watcr and winegar, 0s with the cook fre(b or falr 
watcr, bathing and waſhing her both within and with- 
out, unrill ſhe come unto her due remper ; bur if time 
would pcrmit, reſt hcr one or two hours intwelve,.and 
cool her as before evcry eighth or tenth ſhor, 
Reaſons 
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Reaſons that cauſe a Shot, though well direfted, to err tn 
' her charge, anal to be ks wide, ſhort, or 
over at the mark, * 

Any accidents may make a Shot to deviate from 

the expectedcourle, though well directed, As if 
the ſoul of the Piece lyeth awry-1n the body of her me- 
tal, And if the Trunions alſo be not ducly placed di- 
realy in a Diagonal line with the Axis of the Picce. 
It che plat-torm be. unequal. Allo if the Gunner ſhoor 
without a jult diſpartr, It one wheel be higher than a- 
nather, It the naves be one longer aad wider thanthe 
other, ,VWhen one wheel mects.with a tone ro ſtay it - 
cr that one wheel reverſcth in ſoft ground, and the other 
in. hard.” The Carriage or Trunion cars are higher one 
than another. It che Carriage be roo wide, fo thatthe 
Piece lyeth not taſt therein, bur tareerh in her diſcharge. 
If the ſhor be nor equally round, the windit vehement, 
may ſomewhag hurt. The flight ramming, leaving ſpace 
berwcen powder, wad, and bullet, may alter her courſe, 
Thelc and many more, are true and infallible cauſes of 
the failing of a ſhot at an aſſigned mark, ycr the Picce 
well dircted. 


The difference letweez ſhooting +y the metal of the 
Piece, and the Diſpart. 

Heir differences are uncertain, by rcaſon there are 

'& f<ldome any conſtant proportion held in the 
founding eſpecially concerning the Eminencies of their 
Muzzle and Baſc-ring: for laying the Piece dircaly to 
the mark, with her due Diſpart, and thentake cf that 
Diſparc, and lay her by the Meral, obſerve the diffe- 


rence with a Quadrant, and you (hall ſometimes find : 


that the Picce will be elevared more by the metal 
than 
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than by the Diſpart,four,five,yea,ſomertimes ſix or ſeven 
degrees. And ſoconl; will the Random: of the 
metal be more than che ot the Diſparr, (which 
by the Table of Ranges) may for every elevation be 
made certainly known ; bur this take for an example,on 
the level the metal rangeth near double the diſtance of 
che Diſpart in moſt Pieces, 


To know at how many de;rees of mounture & Picce wih 
convey her bulles furtheſt, called her beſt Random. 

T* He approved beſt Artiſts of late times, maintain 

| with good reaſon, that the urmolt degree of Ran- 
dom is ar,or abour 24 degrees of the quadrant,nevcrthe- 
leſs moſt ancient authors hold 45- being rhe middle or 
mean beeween the level and the perpendicular z name- 
ly, the half of go. degrees, -Bur becauſe the Piece ran- 
gctha buller bur one tenth part of. rhe urmoſi random as 
ir doth alſo at 84. d of the elevation, therefore it 
ſtands with more reaſon,and experience alſo hath found, 
that the urmoſt random of any Piece ſhould be ( _ 
duely charged and diſcharged ) at 43. degrees, the ha 
of 84. the elevation. 


A neceſſary Table of Periors and Drakes 
proport toned. 
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Names of Height of the Length in | Weight in | Weight of Length of 
Pieces. bore in inches | Diameter, | mer, paund. | Powder. | che Ladle, 
Canon Perior, | 9- 10. 12. dla; hos .» +. BIR 3+ 33 4 AE: IN 
D. Canon Drake. 6 # 16 3000 9 pownd, 4 Mi 
Culvering Drake. | 5 3 We 0 .. . . OY + POR — 
D. Cul, Drake, |, 7 I6 1500 ge mo 
Saker Drake, ET. = * 1200 _ EE | 4 X 
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4 Table trely propertioned for ous Enghſs Ordnane, 


MT} AL22 
| inches fnehes For. Lo T5. 
_— Cn Ry. 
24 14 "732 (8000 | 37 
22" | 325 | : " 7000 18 Canon cr D:, 
2" | 13 | x0 | {090} 14 Canon, 
in - | 4300 4300 | 10 
2Q 10 | 12. [4409 12 Culycring, 
21 I 4600 3 
T7 ET | 2200-| 6 
al | LO 18 | = dal 2400 74 D:, Culrcring, 
43 6s -| IB I9 | 9 | 2500 8 
x. es 

Z 3 5 30 9 t 1400 4 - 

zi | 3z | 5% 51 | 9 | 9 1500 | af YIKET, 

4 32 + 32 IO | 1605 |  s 

27> | 2 | I 
3 3. F 9 Tap 3 Minicn, 
| + 23 z 22 | 5 | 8 , Faulccn, 

2 2 I, 18 36 6 500 | J Faulc-ner. 

1; 15 - | 11; 23 4 300 I Rabine:. 

z I | 1 9 2 | ;3 | 202 > on 

— — —— ws 
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\ A Table of Randoms forthe 
y of the | nab _ 


ENIH FHLWEKHICY 
Faulconcr, 375 637 795. (885 | 892) 900 


Faulcon, | [550jp35 {II66 1254 1309 1325 
Minion. [450/765 | 54 \r036 1C7I to80 


w—— GRO AS Rm | GS ND} SR GG 
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D. Culvering. 725|1232/1537/1653 1725/1740 
Culvering. 750/1275|1590/1710 178; = ll 


, 
a | —_—  — | —— 


Demi-Canon. | 625/1062/1325/1425 1487 1500| 


Canon of 9, 675/1147|1431 1489 1606 1620 
Double Canon. =colraye\r666| 


| Bhs this Table,having reſolved upon the point of 
mounture, look againſt the name of the Piece, and 
right under that point inthe common angle, you ſball 
find the number of pacesof her Random ſought. 


A Table of the proportion of right Ranges, and 
firſt, what a Range 18, 


fn on in any Piece is indecd fo far as the 


Buller is carried violently ina ſtraight line, which 
by ſome Guuners of thefe our modern times, is by them 
properly called the &ight Range, This kind of ſhooting 
is ſo far asa mark is within the ſtraight line of a Piece, 
which for ſome clevations and mountures is much more 
chan for others : for that the more a Piecc is mounted, 
che fgrther ſhe conveyerh her ſhot in a right Range. 


A 
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»eA T able of Right-Ranges. 


The Wiſe of this Table, with 
aplatn Example, 


[5m found by experience , 
that at 60 degrees of moun» 


ture the Piece aſſigned ſhot 200 
paces in a right-line, and would 
know how tar the ſame Picce 
would ſhoot 1n a ſireight line be- 
ing mounted to I © degrees, Say, by 
the Table, If 294, the number 
againſt 6 degrces, giveth 200 paces, 
what will 362, the number therein 
againſt zo degrees, give ? Multiply 
2362 by 200, the product will be 
72400, which divided by 294, 
produceth in the quoricnt 246 pa- 
Ces, and 33, parts. 
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Of ſhooting at random at a Mark teyond the right line of 
the Pieces reach, or right range of the ſhot, and of the 
dead range of any Prece at every degree, 

T He dead range conlitterhof the addition of the right 

and crooked ranges rogether in one, and that cal. 
led the dead range, which is the whole diſtance from the 
plar-torm unto he firſt graze of the Bullets, whereby 
for the firſt fix points of the Gunners Quadrant, you 
having the dead range of one ſhot made out of any 
Picec ; whether it be of a Culvering, { which is between 
30 and 4o diameters of her bore in length ) by the rapge 
of numbers ſet againſt che letter S inthe Table here un- 
derncathz or whether it be of the qualrty of a Canon, 
( that is between 18 and 24 diameters of her bore in 
length, by the rank of numbers fer againſt the lerter C in 
the ſaid Table ) you may, having one ſhor, by that ſhcr, 
and by the rule of Proportion, know the dcad range of 
any other point of mounting ſought. 

Example, 


Uppoſe a Culvering that ſhooterh level 2 60 paces, I | 


would know how tar (he would convey her ſhot up- 


on an Horizontal plain, ſhe being mounted to the third | 
point of the Quadrant. Say by the Rule of threeif 192 / 


( the number againſt S) for the level range in the Table 
giveth 2032, the numbcr. under the third point, what 
will 260 give? Multiply 2032 by 60, and divide that 
produtt by 192, and you ſhall have in your quotient 
2751 £35 for the number of paces ſhe will convey her 
ſhor being ſo mounted. . 

The Table of dead Ranges. 


_———— 
" 


0 4 £ 2 3 "32 WS i 9. Points 
985 | 1623 | 2032 |2185 | 2281] 2300 | Paces 
958 Paces 


1600 | 1983| 213512232 | 2250 
——_—_—— - 
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To know how the range of bis Piece tngreaſeth, or 
| .  @ecrraſeth from degree to degree. 
*y rſt, you mult find by che Table of right Ranges how 
muchyour level right range of your Piece is, which 
numbes of paces divide by 2 5,and multiply the quotient 
by 11, and ctheprodudt will be the firſt and greateſt di- 
greſfion, which is berween the firſt and ſecond degrees, 
which divided by 40, the degree contained berween 
rhe firſt degree,and 42 the urmoilt Randon,and the quo- 
tient (heweth che number of paces that che ſhor ſhall 
loſe at every digreſſion, from degree to degree, ro the 
laſt Randon, and comrariwilc for the increafing digreſſi- 
on from 42 degrees, the urmoſt Randon down to the 
firſt degree. 
How to find the right Line,or right range of any Bullet, 
for every elevation by any one right or dead 
Range gruen for the Fiece aſſigned. 
S for example, You are to ſeek the right Range of 
30 degrees for that Piece, whoſe dead Range for 
30 degrees 15 known to be 2200 paces, by it multiply the 
rabular number of right Ranges for 3o degrees , which 
are 695, and divide the product - 2150, the tabular 
number for 30 degrees in the Table of dead Ranges , 
and the quotient will be 711 paces for the right Range 
of that Piece mounted and diſcharged ar 3o degrees of 
clevarion- 
Another Example, 
Uppole the level right Range is given, and the right 
Range of 3o degrees ſought, ſay, If 192, the firlt 
number in the Table of right Ranges, give 695, the ta- 
bular number thereof for 30 degrees, whar ſhall 1 97 
paces give, the level right Range given be, mulriply and 
divide, andthe quoticnt will be 715 paces, for the righr 
Range fought. 
G 2 To 
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To find how much of the Horizontal line ts contained 
airefly under the right Range of ay ſbor. 

T O find what part lyerh under the gight Range at 36 

degrees elevation, the right Range at 3o degrees 
by the precedent example, being found tobe 713 pac:s, 
and the right line of 60 grades, the complement of 30 
being 866, which multiphed together, and the product 
divided by a 1006, the whole line leaveth in the quo- 
tient 621 765 for the number of paces lying direQly 
under the right Range, | 
To find bow much of the Horizomal line lyeth wnder the 

crooked Range of a ſhot made out of ary Piece of 

Orduance at any eleuation aſſigned, 

T He crooked Range is ſo much of the courſe or way 

as the ſhort maketh as it goeth Helically berween 
the right Range and the natural motion, or before it 
maketh the firlt graze 3 And may be thus found, by de- 
duRting of the level diſtance contained direly under the 
right line, or right Range of any ſhot made ( tound b 
the precedent Chapter ) out of the dead Range thereof, 
tound by the Chapter before going. For the remainder 
will be the paces, or other mc?ſures lying dixe&ly.under 
rhe crooked Range. 

10 make @ good ſhot tn a Piece not truly bored, and toknow 
how much any Ptece will ſhoot amiſs, the metal 
thicker of ove ſide than another. 

Uppoſe a Canon is ſaid to be rwo inches thicker of 
g one fide in hcr mctal than another, the diſtance to 
the mark ſuppoſe to be 500 paces, that is,2 500 foot, the 
which divided by g foot, the juſt length of the Cilin- 
der of the Piccc, yicldcth in the quotient 277 foot 3 
that again being multiplied by ; the ſuperfluity of the 
metal being 1inch, makes [tl] 277 ;, whichis the true 
demand fought, X 

o 


a 
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To remedy a Prece not truly bored. 

Cons the Picce with an Inſtrument to know which is 
&_) che thicker fide 3 chen divide the over-plus of the me- 
ral in two parts, as before, ſuppoſe 2 inches, ſerting the 
diſpart of your Picce on that part rowards the thickeſt 
ſide of the Picces muzzle, and bringing the middle part 
of the meral at the Baſc-ring to that diſparr, and the 
upper part of the mark all in one line, fire her,and with- 
our queſtion you make a very good ſhot, care being 
raken in loading, 

It che thicker part of her metal be above, then you 
ought ro make your diſpart one inch more z if under, 
one.inch leſs, 129c-4 
To chooſe a Prece to ſhoot at ſingle mark, the courſe 

alſo to be obſerved therein, 
Y my will I would chooſe a Piece as I had formerly 
practiſed in, and well examined her qualities; and 
when I came to load her, I would not ram home hcr 
powder anything hard, bur very caſe, leſt intaking fire 
it ſhould lye blowing firſt, and cauſe the Piece to ſtart 
from her poſition, bur ler her be ducly direRed by a true 


diſparturc,thatthe axis of her bore may preciſcly reſpe&. 


the mark. And laſtly,. endeavour heedfully to prevent 
all impedimental accidents which wo may hap- 
pen, and give firc, = 
Having found the firſt ſhot faulty to the right or left 
hand, over or wider, to amend the next time, 
axd make an affeAual ſhot, 
F it were wide rowards the right or lett hand, I would 
lace my eye on the Baſe-ring at the next time, a little 
P y "s 
more to the fame fide accordingly more or fs; 'it it 
were too high, dire. the diſpart under- the mark. as 
much x if roo low, lay ſomeſmall ſtone, or other.thing, 
on gþc higheſt of the Bale-ring, and by that bring 6c 
168 
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diſpart and. the' mark into.onc with diſcretion; 


. How to plant Orduance tn ſecret and double Batteries, 
ſo they may not eafily be diſmaumed. 
Hey maſt be planted upon a plat-form that de- 
ſcenderh behind, thac in their reverſe they may go 
under the vamure. of the-Tromier, the Tromier being 
vaulred, rhey mult by tackles be brought up above the 
vamure, and opened, and fire given immediately at the 
opening, ſo in their reverſe they will be again under the 
vamure, and be free from dilmounting, fo long as the 
furn-mouth and vamure 15 able to keep from the ruine 
of Counter-barreries. | 
Take this by the way for a note, that a Canon ata 


x20 paces, will pierce a Wall or Rampart, mcanly let- . 


led, onely 1c or 26 foor, bur in cloſe ſandy ground, 20 
or 24 foot deep : And that a Canon may, being well 
fortifi'd, and diſcreetly managed, be diſcharged 100 
times in one day, | 

Note, That a Canon wich onc (hot will ruine more 
than a 100: hods of carth can repair. | 

Further note, / that a 1000 ſhot made out of 10 Ca- 
nons will ruite more; than x 500; ſhortcan do made our 
of 5 Canons: And cſs can the encmy repair the firſt 
chan the laſt; for a Canon ſhor madecvery cighth part 
of an hour, ar 100 paces diſtance, will make as much 
ruine, as twelve men can keep in repair. 


To make 8 ſbot 1m the night at amenk ſhewed you 
#nthe day; bow to preparefor1t. 


T Would firſt lay the Picce preciſely trorhe mark in the 
: ny; then with a chalk line,  dipr in Gum-watcr, I 
would ſtrike a right line on the upper part of the get : 

' rom 
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from the breech-to the muzzle, nporn-which:L would ap- 
Pye goon ical Needle, or Elie, with a Chart 

divided,and note the inter{eQion.z; then frcm che 
nd of rhe line that was mark'd, or {iricken upon the me- 
cal, 1 ler fall plumb-lines upon the plar-form, and ar the 
places where they touch, 1 knock in at each a {mall nail. 
Laſtly, with a Quadrant, 1 oblceve the clevarionot the 
concave, or elſe with ſome ſtaff rake the perpendicular 
heighth of ſome mark made in che meral, as well at the 
breech, as at the muzzlc above the ſatd rwonails : and 
fo you may again lay the Picce thereby, alwayes to have 
the (e{f-fame poſition, and ſo ſhoot as certain at the 
mark by night, as by day. T8 


To make a good ſhot at an Enemies light ina dark night, 
ot hauing any Candle, or other ltght by, 

[ Would tight ewo pieces of Match the one as aauch 
14: longer as the other, as the quantity of the diſpart ct. 
the Picce, andſer the longer uponthe-upper part of the 
Muzzle-ring, and the ſhorter upon the Baſe-ring, ſtill 
rraverſing and quoining the Piece, untill I have brought 
the light of the Enemies, and the lights of the rwo 
Matches all three in one line, and fo give hire, 


To erder Piece, ta make 4 good ſhot at a moveable Mark, 
as at a Shrp under ſail, Boat rowing, or Horſeman riding. 


Ake a Piece that will: reach the Mark in a firei ' 
*® bhn&x -then obſerve. how the 'Mark-, moveth..: 
Next, . note the wind 1f it blows mvch-, whether 


* fide-wayes, with, or againſt you, ' and accordingly 


take advanrage : Then, with the diſpart conſidered, 
obſerve ſome clowd, or mark, or point of land that lieth 


in the courſe of his motion , and when according 


to 
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to the ſwiftneſs thereot' he is come ſo near ir, as I gueſs 
the ſhot and - he may mcer at che Mark, I give fire : 
wherein remember this ſecrer of Nature, Thar any Picce 
will ſhoot farther from Sea ro Land-ward, than from 
Land to Sea-ward, 


To ſhoot at a Squadron of Men, and what Piece 


to chocſe. 


SH m_ to the diſtance, I would chooſe a Picce 
that in a ſtreight line can reach rhe mark,be it with 
Demi-cuJvering, Saker, or Faulcon,and plant my Piece, 
it I could, parallel ro the Champion plain, that rhe ſhox 
may range to ſhoot at girdle-height, unlcſs the ground 
be ſtony ; for then would I place my ſhot ſhort of them, 
tl at grazing amongſt the ſtones, the ſtones may ſpoil 
them more than the ſhot of it felf can do by much ; bur 
in no caſe would I ſhoot wide, or over them ; forthar 
were both loſs, 'and foul ſhame for the Gunner, 


To ſhoot farther than ordinary 17 one and the ſelf-ſame 
Piece, with like quantity of Pamder and Shot, 


T Will gently put home the powder, and wad the ſame 
accordingly, therthe ſhor being involved with paper, 
leather, okam, or ſuch like, ro fill cloſe the concave of 
the bore, I would drive the ſhot cloſe to the powder 


with 2 oe wad, putting afrerit a Tampion of Cork, 
and with af - Lo 


punge moiſtned wirh Oy!, I would annoine 
the vacant Cilinder, and ſo barricado:: the Piece, that it 
ſhould nor reverſe in the diſcharge. 


'T 
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Of Powder, Petre, and Match. 


To Refine Salt-petre wet, 


Ake what quantity of Sali-Pctre you pleaſc, and 

pur the ſame into a clean Cauldron, and put there- 
on a lutle tair water, and boyl chem togerhcr untill ic 
raiſe the ſcum, which take « } and kcepy and ler con- 
geal and ſhoot into coolers, as at firlt ic did, and whar 
— boyl again with more clear water untill it con- 
geal. 


 Toknow if Salt-petrebe well Refined, 
Ake and lay it on a board, and put a coal unto ir, if 
it raiſc an azure ſcum, it is yer greafie, if ir leaves 
pearls, it is yct carthly : bur if ir burn intoth2beard,and 
leave nothing bur a black colour, and riſe. with a long 
flamcd vcntolity and exhalation, it is well rcfined. 


Several wayes to know whether Powder be decayed or 
10, whether by moyſture or age, i'm part 
or 11: whole. 

T is the praftick part of a Gunner really to know 
his Powder, and. whether it be. decayed or not, by 
mutation cr corruption. And there are ſpecially 
three ready wayes to find the ſame. The firſt, by the 
ſight, the ſecond, by the feeling, and the third, and (u- 
rcit, by fireing ir. By ſight, it u be nor. black and dark, 
bur bright, and inclining to a blewith rawny colour. 
By feeling, graſping it 1n the ftit, it ren chrough thc 
fingers quickly, and avoiderh rhe handling, and cling 
nor rogether, By fire, if fired, ir riſe qiick, and ſpread 
in a moment, ſmoke little, bur rilera an a clear flath;;: 
H un- 
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unto which add further, it it leave no feces, buy carry 
all away, the. powder is good, or clle the comrary 
may be judged, 


To renew Powder d:cayed in part, 


(: ) Frentimes in Forts,but moſt commonly and uſually 
7 ar Sea, powder gathercth humid vapours, which 
will in ſhore time deſtroy rhe {trength and vigoriry therc- 
of, and makes ir of little, and ſometimes of no uſe, 
without renewing itz and ſometimes it may ducay by 
age, Let therefore the Gunner hirit prove the Powder 
by fire, and if it make a flame with a long rail, thar is, 
it itfleep in irs burning, more or lels, then for cvery 
hundred pound of powder,add four pound,or {ix pound 
of refined Salt-petre, mixing them well together , 
and put them to be bearen and wrought for the ſpace of 
three hours, and then moylining, corning, and drying 
the ſame, as aforcfaid, proving it in meal dried, how 
it will riſe by fireing 3 and ſo doing, the powder may be 
made ſerviceable, it the coal be not corrupted. 


To renew Powder totally decayed. 


F it be wholly decayed, lay a Rayſon Frail, or Mar 
] in the bottom of a bucking-tub, upon a Fagot made 
of purpoſe, or Lathe, ſer on edge, to keep rhe Mat from 
the bottom, and put in iraw laid croſs-wayes : upon 
which pour the decayed powder, and warm water, 
being put thereon, and let fland andſoak ten or twelve 
hours, that all the Salr-petre may be aſſuredly diffolv'd : 
then let our the liquor tap , which congcal to petre, 
and thereunto add a due proportion of Coles and Sul. 
phur, and make it into powder, as is formerly —__ 
or 
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for the Coles and Sulphur diſſolving, will remsis che 
Straw, Frail, or Mar, 


To make Powder that ſball not waſte with time. 


Ake what quantity of powder you will, and mix it 

| with Aqua-uite, and make it up in balls, and dry 

them well in the Sun, or in a warm place, and keep 

them in an carthcen port well glazed , untill you have 

cauſc to ule them, This powder will not decay, nor 
walte with age. 


To preſerve Powder that is good, and keep tt 
[3 from decaying, 


I Would adviſe cvery Gunner to chuſe the drieſt place 
pe can poſſible,to keep his proviſion and ſtore of pow- 
der in, and every fortnight,or three weeks at the moſt, to 
turn his barrcls upſide down, fo will the Perre be diſperſt 
in every place, and be in evcry part alike, otherwile, if ir 
be let ſtand long unremoved, the Petre will ( as nature 
forcerh ir ro its proper Element ) deſcend for the moſi 
part, to the bottom of the Barrel, and the upper part 
will want, and be much weakened, and in time quite 
decay, and loſe irs proper virtue : for one pound of 
powder inthe bottom of any Ca-k, with long tanding, 
will have more ſtrength than three art the trop. 

Alſo it were good diſcretion after you have put your 
powder in Cartredges, to barrel them up, and ſomc- 
rimes to turn them, as aforeſaid, I would adviſe you 
likewiſcto place all choſe Cartredges that vou keep and 
made for your pieces, when they are hor, by chemlelves, 
that you may have them at hand, when necd requires, 
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To make extraordinary Match to fire Ordnance. 
Ake as many threads of grols Corron-yarn , as 
hath not taken Salt-water, and work them bob- 
bing-wiſe of a complcat bigncls,and boyl them in Salt- 
Pctrc-watcr, and {queeze them, and roul them on a 
Table, whercon mgaled Pierce and Sulphur is ſpread : 
thcn draw. them through the palm of your hand, and 
ery them well, You may do it allo with Cotton 
match, 
To mate a match will reſiſt fire and water, 
Ake Sa't-petre refined one part, Sulphur 2 part, 
and pur them into a pot with 7 parts of Camphire 
mcaled with the Sulphur, and onuc part,ot fine mcal- 
<d quick lime , with ſo much Lin-ſccd Oyl and F little 
liquid varniſh to temper them well rogether, ®'Then 
take of Cotton bobbing march, as big as your little 
finger, and put it into the mixture to ſoke ower a 
fire untill it be well imbibed, an have ſoked up the 
moſt part of the liquor , then rake the feces or re- 
maindcr , and put them into the palm of your [fr 
Land, and with your right draw the match through 
it twice or thrice, claſping cloſe your hſt, that the 
match may reccive the ſubſtance of ir chercinto : then dry 
it upon a line, and keep it for ſpecial uſes, for Vaults, 
Mines, and moiſt wcarhcr. 


To make a Very Violent Match. 

Ake two ounces of Powder, four ounces of Petre, 
two ounces of 'Aquauite ,' diſſolve them over a 
fire, and pur in your Cortton-match , and ſoak it up : 
If you imbibe the felills of your reckets therein, it will 
be very proper; you may rowl and rub them in meal 
powder upon a table dry, and kecp them in a Cry place, 

and ir will be for your purpole, | | 
Ot 


| 


"+4 


The Comp.eat Caroner, 


+$$HÞÞÞPÞPEPESH EPO EDGES 
Of Fire-works, 


To make certain Fire-works, very neceſſary oth for 
Sea and Land-ſervice. 


& Jþs arm Pikes, ro defend ath p, or breach, or to 
enter-rlic ſame, or to (tick 1n che (ides of a ſhip, 
or other place, take ſtrong canvas, and cut it in length 
about a foot, or 14. inches, and (ix inchcs high in tc 
Centcr, and |ct the ends be borh cut tapcr-wiſe, then 
faiten rhe Canvas ar both cnds with ſtrong twinc,and All 
it with tl1's receipr, 

Powder bruiſcd 8. parts, Petre in Roch 1, part, . Pe- 
tre in mcal 1. part, Sulphur in meal two parte, Rozen 
Roch three parts, Turpentine 1, part, Vcrdigreaſc ; 
part, Bole-armon'ck 7 part, bay alt ; part, Colophora 
5 part, Arſnick g part, mix thcm very ſucntly toge- 
ther, and try them in the rop of a Braſs Candl: ſtick 
when the fire. doth burn furiouſly with a blew and gree- 
niuh colcur, then fill the Canvas, and roul it over, being 
firſt armed with ſtrong ewine all ovcr, with this liquid 
mixture molren ina pan, Pitch four parts, Linſced- Oyl 
I part, Turpentine } part, Sulphur 1. part, Tarr *! parr, 
Tallow onc part; andas ſoon as this is cold, bore two 
holcs in cach of the ſame next the Iron an inch deep , 
with a ſharp Iron-Bodkin, fill'ng the ſame with fine 
bruiſed powder, and putting in every hole a little ſtick of 
two inches long, which are to be taken out when you 
would fire the {ame, this compoſition will burn furr- 
oully, 

And remember you cut off the ſtaff ſome three in- 
ches 
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ches from the work, and put thereon a braſs ſocket of 
five or (ix inches long, and then cut the end of your taff 
ro fill the ſocket, for when you fire your work, you may 
ſtick it in the {ide of a ſhip, and pull rhe ſtaff out again, 
ſo will not the work be ſo cafily avoided, as when the 
flaff was on,and hangs at lengrh,becauſe the very weight 
of the ſtaff and length thereof, will be a means ro weigh 
down the work, or that the Encmy may come, and 
thereby pullit out,or beat it off quickly ; |ct the compo- 
ſition and work contain in weight about 7. pounds, then 
will ir do execution, and work a berter «fﬀe&, than if ir 
were of Ic{s weight, by much ; by rcaſon the compoſi- 
tion clſe would be waſted, before it comes to «fic its 
Exccuricn, 

To burn the ſayls of Ships a pretry diſtance,or to fire 
tharch'd houſes, Corn-ſtacks, or any other combuſtible 
marter apt to burn, when you cannot come to the ſame 3 
it is good to have certain ſtrong Crofs-bows to bend 
with tacks or Gaffcls, and ſo ſhoot Arrows, armed at 
the Heads with Wild-fire, made of the compoſition as 
above, and about three inches in length, and one inch 
and a half in the Diameter, tapred as aforc in all points : 
or you may have long bows, bur then let your Ro 
be allo longer, whichfor divers ſervices may do great 
good, 


To charge Trunks. 


charge Trunks ro ſhoot little Balls of wild-firc 

cither ro cffend or defend, you muſt firſt charge 

him with rwo inches of good Powder, and then with a 
Ball of wild-fire a little lower than the concave of the 


Trunk, lct the Ball be bored through crols-wayes, and 
primed 
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primedfull of fine powder, Laftly, with ſlow receipt, 
chen with powder, then with a Ball again as aforcſaid, 
untill you have filled the ſame within 4 of an inchof rhe 
mouth, which would be filled up with fine powder and 
receipt mixt together, Some do ulc to have at the mouth 
ewo Iron itirts ro ſtick them in the fide of any thing, cr 
ro defend ones ſelf from the Enemy from raking it off 
wich a thruſt while they do Execution. 


To make the Ball, 


He Ball of Wild-fire muſt be thus made. Take un- 

ewiſted Match, Tow,and Hemp, the which would 
be moyſined in Aquavite, or boyled in Salt-perre wa- 
ter : then rake of bruiſed Powder fix parts, of Salr-petre 
one part, of Brimſtone fincly beaten one part, of coal 
made of light wood moyſtned with a lutle Linſced-oyl 
and Turpentine wrought together, one part : then lay 
the Tow, or Okam abroad in thickneſs o& the back of a 
knife, and as broad as a great Oyſter-ſhel], pur 1nto the 
ſame as much as you can graſpe rogerher in your fiſt, 
and rying the ſame hard with a pack-thrcad, coat ir over 
with molten Brimſtone, and when you would uſe the 
ſame, bore it through w:tch a Bodkin, and fill the holes 
tull of fine Powder bruiſed. 


To make Bullets of wild-fire to ſhoot out of 
a Trunk, which will be as bard 
as a ſtone, 


Ake Sulphur in meal ſix parts, of Rozen in meal 
ſix parts, melting the ſame in ſome Por over a 


low fire : then take tone pitch one part, of hard wax 
one 
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one part, of Tarr 4 part, of Aquaiite 3 patt, of Lin. 
ſced-Oyl 3 part, of Verdigreale ; part, of Camphire : 
part, mclting all cheſerogether, Likewiſe ſtir inrothe 
ſame of Petre in mcal rwo parts, and taking it from the 
firc, pur therein four parts of bruiſed powder, workinz 
the ſamc well rogether in your hands, and roul itroun | 
of the vigneſs you mean to make your balls of, boaring 
ewo holcs through the ſame crols- waycs, which mult be 
primed with bruiſed powder, Thele balls being coly, 
will grow very hard, and fired will burn turioully, 


To male Hedge-hog gs. 


O make Hedge-hoggs, or Balls, you mult fill them 

with che ſame recctpts you do your Arrows, and 
Pikes, and ct them be five inches in the Diameter, and 
well armed with rwine bctore you coat them, and atter 
boarcd ewo holes, and primed with fine powJ4cr : then 
put in rwo (ticks, and uſing them, pull then) out again, 
and at the ſaid holes fire them. The ſpikes end of Iron 
muft be 1 ke Dcaths Arrow heads, five or fix ſtirts a- 
picce, to hang in the ſayles, or ſtick in or upon any place 
aſſigned; and remcmocr in the arming, to leave a nooſe 
to throw him being fired, ourof your hand, 


To make Powder-pots, 


i lh Hey are made of black Potters clay, or thick glaſs, 

round Bottles with ears to tye matches, I'ighicd ar 
both cnd+, the pors or glatles are to be filled with dry 
fine powder,and thrown upon the decks,or other where, 
which will much prejudice the Encmy, and many times 
fire their own Powder-cheits, 


To 


The Compleat Canter. 


To make Powder-Cheſts. 

Hey are to be made firſt of three boards, two to 

be nailed together like the ridging of a Houſe, 
and one longer and broader to the bottom theredt : 
berween which three boards put your Cartredge, then 
make it up like a Sea-cheſt, and fill in with ones, 
nailes, and what ſuch like you will : then nail the co- 
ver on, and the ends to the decks, in ſucha place thar 
yau may fire the powder underneath through a hole 
made to put a Piſtoll in, 


To make Roch-Sulpber. 
Och-Sulpbur is made, one pound of Sulphur 
molten on a flow fire, and one quarter of a pound 
of mealed Powder put thereto by little and little, and 
in the cooling put three ounces of Corn-powder, mix- 
ing them well rogether ; ro which put one pound of 
molten ſuct, ſo have you made good Roch-Sulphur, 


A true Receit of a Compoſition ghat will burn and 
feed upon the Water, 


Ake Maſtick half a pound, white Frankinſence, 

Gum, Sandrake,Quicklime, Brimſtone, Birumen, 
Camphire, and of the beſt and dryeſt Gun-powder, of 
each of theſe one pound and a halt, Rozen one pound, 
Salr-perre four pounds and a half ; mix them all roge- 
ther, and you have your defiret 


A Receit of a Compoſition that will burn 
under water. 

Ake Brimſtone one pound, Gun powder ten oun- 

ces, Of the belt a + you can ger, one pound 


and 
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and a half, Camphire beaten with Sulphur and Quick- ' 


{1lver ; natx chem well cogerher with oyl of Pctre, ot for 
want of it, tt it be Linſeed oyl boiled, until it will ſcald 
a fcather : fill a Canvas ball with this Compoſition,arm 
ir, and ballaſt it with Lead ar the bottom, make a little 
vent at the rop,fire it well,and caſt it into the warer, and 
you ſhall find the Experience worth your labour, 


A Recett of a Compoſition that will kindle with the water, 


Ake of Oyl of = one pound, Linſced-oyl three 
pounds, Oyl of Yolk ot Eggs one pound, new 
quick-1:me cight pounds, Brimſtone two pounds, Cam- 
phire four ounces, Birumen.rwo ounces ; Mingle all ro- 
gether very well, and you ſhall have your defire. 


How to know tbe juft time or hour, that azy quantity of 4 
lighted Match ſhall do execution at the time deſired, 


Ake our ordinary Match which is uſcd for the 
Musker, rub, ag beat it againlt a poſt ro ſoften it, 

then cicher - the ſame in the water of our ordinary dalt- 
perre, then dry 1t very. well either by the fire, or in the 
Sun,according as your haſte requires : or elfe bear a lirtle 
Brimſtone very (mall, and pur alircle ine Gun-powder 
amongit it, and rnb the Match with chem, being made 
liquid witha little Aqua vte, and dried as beforcefaid ; 
then ery firſt-how long one yard of this Match chus 
prepared, will burn, whifh imagine to be about a quar- 
cer of an hour z and if one yard Will burn ſo Jong, then 
four yards will be juſt an hour : Take therefore as much 
of this Match as will burn ſo long as you will have ir 
to be erc your Work ſhould fire, bind the one cnd Unto 


your Work, lay'tooſe powder well drycd under, and 
abour 
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about it lay the reſt of the Match in hollow or turning, » 
{o that one part of it touch nor anorher, and fire ir. 


For Fire-ptkes 4 pound a piece for one dozen, 


Powder 20 pound. 
Petre-roch 5 pound, 
Petre-meal 5 pound, 
Sulphur 3 pound. 
Rozen 2 pound 2 
Turpentine x pokind. 
Linſeed-oyl 1 pound. 
Sum 38 pownd 8 outces, 
For arming. 


Sulphur 6 pound. 
Turpenrine 3 pound, 
Thread 4 pound, 
Sum 10 pound , 
For Arrows 2 dozen, cach 
I pound, 
Powder 12 pound, 
Sulphur 5 ny: pound. 
Rozen ! of a pound, 
Roch-Petre ha a pound. 
Petre»meal 4 of a pound. 
Sum 14 pound 3 quarters. 
For Coating. 
Sulphur 5 pound 
Petre-Roch 2 pound, 
Petre-mcal r pound 
x yard of Canvas & Marl. 
Sum & pounds. 
For 2 dozen of Balls wet- 
works of 4 pound a Piece, 


Powder 48 pound, 

Perre-Roch 1 6 pound. 
Pitch 2 pound. 

Rozen 2 pound. 
Turpentine 8 pound s 
Linfeed-oyl x pound, 
Train-oyl 1 pound, 

Swm total 78 pound z * 

| ForCoating, 
Pitch 14 pound. 

| Rozen 2 pound, 

Sulphur 8 pound, 
Canvas 4 yards, 

Small Marl 3 pound, 

\ Sum31 pound ; 

| For 1 dozen of pows, each 


| one I pound. 


| Corn-powder 1 pound ; 
Serp. powder 9 pound. 
\Sulphar 3 _ 
'Perre-Roch 1 poundand 5 

Sum 15 pound. 

For Capping: 
Canvas x yard. 
Okam 35 of a pound. 
Sulphur 3 pound. 
Packthred 1 ounce. 
Sum I pound 9 ounces, 
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Heads which are contained in this 
Book of GU NNE RT, wiz. 


known, pag. 1 
A table of the ſquare : A table of Cubef, pag. 2 
How to extra# the ſquare root, Page 2 
How to know the neareſt root of a number not ſquare, pag, 3 
Four ſeveral Queſtions upon the ſame, and all fully an- 


ly: of the Principles, of Philoſophy fit ro be 


ſwercd, pag.q4,5,6 
How to extra the Cubick root, with the manner bow it is 

ro bedone. | pap. 7, 
Hom to find the neareſiCubick root, and wot cutreal, pag.s8 
A Queſiton of two Cubes, par. g 
A Quefiton asked about a Gun, pab, g 
A Queſiton of @ Bullet, par. yg 
How to turn awhole xumber into a fraftion.* pag, 10 
A Querſiton of whole numbers and fraftions. pag. 10 


How you may Geometytcally find the Diameter of any Bullet 
| that weigheth twice ſo much as a known Bullet, pag.1n1 


Tl en to prove it Arithmetically. pag, I1 
By one Bullet to know the neight of another, the Diameter 
| grten. | pag. 12 
How ty the weight of one Piece, to-know the weight of the 0- 
ther. pag, 13 
To know how many ſhots of Ponder nill6 ina grand Barrel 
' of Powder, for any Piece. e pag. 13 
The Example cw to do it, apd the proof, pag. 13 

| B 


J 
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A Table, 
By knowing what Powder a Piece muſt have, to know bow 


mach a Prece of another bore will require. p4g.t3 
To find the ſaperfictes of a Bullet. P#g.13 
A Table ſhewing the wetght of all Iron Bullets, in Haberdes 
poize weight, | page 14 


To find out bow many ſquare inebes are contained tn a ſolid 
content of a Bullet, and conſequently, bow many pound 


wetght, | P48. 14 
To find the true content of a circle, pag. 15 
Arithmeticallyto find out the mean proportton betw:en two 

numbers, pag. 15 
To know Arithmetically, how much of every ſort of metall is 

in a Piece of Ordnance. pag I'6 
To fizd the ſuperficial content of the hollow Cancauity of a 
Piece of Ordnaznce, pag-17 
How to find the ſolid content of the Cilinder of any Piece, 
page 17 

To meaſure. any.ſort of Timber. page 17 
Direatons bow to weigh a great deal mith a few weights, 
pag. 15 

How to meaſure any ſort of Board, Glaſf, or Pavement, 
| pag. 19 
To meaſure Land, an eaſie way. pag. I9 


How to meaſure any irregular ſubſtance whatſcever, viz, as a 
Crown, Horſe-bead,or any 1mage,or concaved Piece.pag. 1g 
How by knowing the wei2bt of one fatbom of Rope, to know 
the werght of another. , ag.20 
By the Compaſ# of anyſmall Rope, to find the Diameter and 
wetght of one, four or five, or ſix times as b1g, page21 
How to know what empty Cask mill carry any ſort of Ord- 
ance over a Riler, | pag. 21 
How by knowing what Powder a few Pieces ſpend, being ſel- 
dome diſchaged, to kuvow how much Powder many of the 
ſame willſpend betng often diſchar;ed, , , - Pg.21 
To 


The Table. 
To know how much powder each Canon ſpent, tn the former 


concluſion, at a ſhot, Pap, B1 
The porportions between Bullets of 1ron, Stone. or = 
1d. 

By knowing the diameter aud weight of an Iron Bullet, to 
find the weight of a Bullet of Marble, pag. 23 
How to know Arithmettcally where to place the Trumons o 
ay Piece of Ordnance, Ibid, 
How much Rope will ſerve to make breechiugs and tacklings 
for any Piece, EN ___ bid, 
The names of all the principal Members of a piece of Ord- 
nance, and bow they are placed. page 25 
What Inſtruments ave moſt fit for a Gumner. Ibid. 
How to Load and fire « Piece of Ordnance like aw Ar- 
tr | p4g.26 
what Powder ts allowed for proof, and whatfor Afron, for 
each Frece. pag: 27 


If weights, Scales, ard Ladles te wanting , bow m 
4Prtameters of a Bullet will make a reaſonable Charge in 


powder for any piece named, pag. 28 
How Moulds, Forms, and Cartredges are to be made for any 
ſort of Ordnance, Ibid. 
To make Ladles, Rammers, and ſpunges for all ſorts of 

Ordnance, Ibid, 
How you may find wbetber a Ptece bave any flaws, cracks, 
or hony-comt's, pag. 32 
To diſpart a Piece of Ordnance, ap. 33 
The Geometrical finding theD tameter for the wolehe of any 
Piece aſſigned ; pag. 35 
How to tertiate a Piece of Ordnance,. Ibid. 
To cool a Prece of Ordnance, when ſhe is grown hot with over= 
much fireing. az. 36 


Reaſons that cauſe a ſhot, though well direied, to err tn her 
charge, pat. 37 
To 


| 
l 
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The Table. 
To know at how many degrees of Mouitnre a Piece will con- 
vey ber Bullet, called her beſt Random, pagggs 
A table truly proportion'd for aur Engliſh Ordnance, p.39 
A table of Randoms for the ſix il pornts of the ow 
drant, 


| PS: 4 

A table of Right-Ranies, alſo the uſe of the table, mhd's 4 

. plain example, P18. 41 
Of ſhooting at raudom at a Mark beyond the right line of 
the Preces reach, or right range of the ſhot , and a'ſo of 
the dead ran;e of any Piece at every degree, with the 
example. pag. 42 
To know bow the range of his Prece tmcreaſeth from degree to 
ors Page 43 
How to find theright line or right range of any Bullet for 
every elevation, by any one right or dead range given for 

the Prece aſſigned. Ibid. 
To make a 200d ſhot in a Piece not truly borts, and to. know 
how much any Piece will ſhoot amiſs, the metall thicker of 


- one fide than antober, pag. 44. 

To remedy a Piece not truly bored. pag. 45. 

To chooſe a Prece to ſboot at a ſingle mark, the courſe alſo to 
be of ſerved there, Ibid. 


Having found the firſt ſhot faulty to the right or left band, 


ever or under, to amend the next time, and make an effe= 


Frual ſhot. © Ibid. . 
Hew to plant Ordnance tn ſecret ard double batteries, ſo they 
may 29t be eaſily diſmounted, pag. 46 


To make a ſhot tn the night at a mark ſhewed you 111 the day, 
and bow to prepare for it, Ibid. 
To make 8 good ſho” at an Enemtes light in a dark night, not 
baving any Candle or other light ty, par, 47 
How to order a Piece, to make a good ſhot at a moveable 
Mark, as at a Sihp under ſail, Boat rowing , or Horſ-man 
riding. ILid. 
To 


The Table. 

To ſhoot at 4 Squadron of men, and what Piece to chooſe for 
the purpoſe, pag. 48 
T Mboot farther than ordinary in one and the ſelf -ſame Piece, 
with the like qaantity of powaer and ſhot. ibid, 
Of Powder and Match,and how to refine Salt-petre wet.p. 4g 
Toknow if Salt-petre be well refined, ibid, 
Severall wayes to know whether Powder be decayed wm 
ibid, 
To renew Powder decayed in part, pag.z0 
To renew Powder totally decayed. tbid, 
To make Powder that ſhall xot waſte with time, pag. $I 
To make extraordinary Match to fire an Ordnance. pag. 53 
To make a Match that will reſiſt fire and water. ibid, 
To make a violent Match. ibid, 
How to make ſeveral fire-works, | pag.53 
To charge '[ruks, ; pag, 54 

To make Balls of Wild-fire, pag. 5 


To male Bullets of Wild-fire, to ſhoat out of a Trunk, whic 


will be as bard as a ſtone, . 
To make Hedge-hogs, pag. 56 
To make Powder-pots. Ibid, 
To make Powder-cheſis, and Roch-Sulphar, pag. 57 
A true Com poſition that will burn upon the Water, ibid. 
A Compoſition that will burn under Water. pag. 58 
A'Compoſition that will kindle with the Water, ibid. 
How to know the juſt time'or bouy that any quantity of a light- 

ed Match ſhall do Execution at the tinge deſired. pag, 59 
with divers other material things. pag. 159.0 60, 


FINTS. 


